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$ B»-planar pontoon paravane seismic source system. 

J) A bi-planar pontoon paravane (20) is towed by a marine 
esse! and controlsThe depth arid position of a towed seismic 
ource array. The bi-planar pontoon paravane is made up of a 
uoyant bridge (21) with-right (22) and left (23) wings at- 
ached to the long sides of the bridge, the wings projecting into 
he water and. in concert, providing a side force. The paravane 
i towed by a tow line (11) connected to an adjustable bridle 
31) which in turn is connected to the paravane. Remote ad- 
jstment of the bridle is provided by a hydraulic valve on the 
essel controlling a hydraulic motor (6 1 ) and gear arrangement 
52) on the paravane to adjust the bridle. Adjustment of the 
ridle adjusts the angle of attack of the paravane. The paravane* 
rovides a housing formed below the bridge and between the 
wo wings for housing the seismic source array. A boom on the 
essel is attached to the seismic source array, through the 
■ridge, when the assembly is to be placed in or removed from 
he water. To remove the assembly, the boom pulls the seismic 
ource array until it enters the housing and then lifts both the 
eismic source array and the paravane out of the water. Racing 
he assemply in the water is simply the reverse with the seismic 
ource array being supported by the paravane at a desired 
epth by action of a locking mechanism in the paravane. A nose 
■lane is positioned in the front of the paravane, below the 
■ridge and between the right and left wings and angled relative 
o the horizontal to minimize diving of the paravane. 
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BI-PLANAR PONTOON PARAVANE SEISMIC SOURCE SYSTEM 
a& rgrcpnnNP OF TH F. INVENTION 
Field of the invention 

This" 'invention relates to paravanes for depth ana 
directional positioning of towed seismic source arrays and 
5 particularly to a bi-planar pontoon paravane having a pair of 
wings for directing the f5ow of water to provide side forces. 

OescriPtion of th e Prior Art - 

dn hvdrographic seismic surveys over oceans, the state of 
the art is to tow seismic sources (air-guns) outboard of the 

10 towing vessel. Some type of paravane is necessary to aoply a 
force perdendicular to the direction of the vessel's travel and 
in a plane parallel with the surface of the ocean. This 
results in the air-gun source arravs being 50 meters to 100 or 
more meters wide behind the vessel. Confiauring in two prallel 

15 lines enables graphing two seismic lines at the same pass by 
shooting auns alternately in their wide-spread configuration 
behind the vessel, thus cutting survey time and cost in half, 
ana to allow for- more than two strings to be towed behind the 
vessel. Also, by soacing a plurality of paravanes in a 

20 geometric pattern, side noise may be attenuated. To be 
effective for this use, the paravane must have some flotation 
to maintain the paravane at the surface or a specific depth 

below the surface. 

Commercial fishermen and shrimp boat ooerators have used 

25 paravanes for vears to pull their nets outboard of their boats. 
Their paravanes take the form of simple boaxds called doors, or 
otterboards, which have a chain or rope bridle. These types of 
paravanes are too small to pull the heavv oressure-vessel tvoe 
of air quns used in the seismic industry and would not 

30 withstand the seismic pulses. 

United States Navy mine sweeper vessels have employed 
more sophisticated paravanes with four "air foils" made of 
formed sheet metal with the sides joined into the classic "box 
plane". These paravanes orovide enough pull for seismic work. 
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but are unwieldy in reauiring three separate components to be 
used: a 500 pound paravane, a 900 pound steel or fiberglass 
float and "the air-gun array itself, which weighs some 5,000 
pounds. With this type of paravane, the air-gun arrays still 
5 have to be supported by round buoys that create a large drag 
Eorce. 

Another prior art paravane is a long, slender V shaped 
pontoon that serves as a paravane bv its surface area and 
* supports the array of air-quns as well. 

X0 Still another prior art paravane looks like a section of 

an actual airplane wing which is turned on its side. Lead is 
put in the bottom "tip" of the wing, and the top cavitv serves 
as abuoyancy chamber to maintain the sideways orientation of 
the baravane. This type paravane tends to speed up, slow down, 

15 and jump out of the water at times due to nearly neutral 
buoyancy. 

Still another prior art device is a cylindrical steel 
pontoon having a steerable winq on the front which steers the 
pontoon outboard of the ship. This particular prior art device 
20 is very large and in fact too large for use on the typical 
seismic exploration vessel. 

To reduce the length of the paravane and the provide a 
steadv, predictable side force, the biplane structure of 
Applicant has been invented. 

25 qRIEF SUMMARY OF T HE INVENTION 

The bi-planar pontoon paravane of this invention is 
formed of a rectanaular shell filled with polyurethane foam to 
form a buoyant bridqe structure. A winq is attached to each 
side of the bridge. The wings project into the water and 

30 direct the water flow to provide a side force. The side force 
enables pulling a seismic source ar|av to the side, or 
outboard, of a towing vessel. ^'"adjustable bridle is 
attached to the bi-planar pontoon paravane and a tow line is 
attached to the bridle. The bridle may be remotely adjusted 
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through a motor and gearing arrangement on the paravane, 
controlled by a valve on the towing vessel, or it may be 
manually ad'justed before being deployed. Adjusting the bridle 
results in an adjustment of the angle of attack of the 
5 Daravane. The angle of attack determines the position of the 
paravane relative to the towing vessel. A nose plane 
positioned in the front of the paravane, below the bridge and 
between the winqs. It is angled with the horizontal to prevent 
the Daravane from diving. 
10 . * The paravane is moved in and out of the water using a 

boom aboard the towinq vessel. '"he boom is attached to a pair 
of cables which in turn are attached to the seismic source 
arrav. The cables pass through apertures in the bridge and are 
locked by a ring mechanism when the seismic source arrav is at 
15 a desired depth from the paravane. The boom is then 
disconnected and the tow line attached. For removing the 
svstem, the boom is reattached to the pair of lines, the 
seismic source array is pulled upwardlv until it nests in a 
housing formed bv the two wings and the bridge. As the boom 
20 continues to pull upwardlv, the paravane is carried up along 
with the seismic source arrav. 

The principal object of this invention is to provide a 
paravane that provides adequate side force and is of a minimum 
length for ease of storage aboard the towing vessel. 
25 Another object of this invention is to provide a paravane 

in which the towed seismic source array may be housed and 
lifted out of the water together with the seismic source arrav. 

Still another object of this invention is to provide a 
paravane whose angle of attack may be remotely controlled. 
30 These and other objects will be made evident in the 

detailed description that follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure I is a perspective view of the bi-olanar pontoon 
paravane supporting a seismic source arrav. 
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Figure ? is a section taken of the paravane as indicated 
in Fig* 1. 

Figure" 3 is a side view of a portion of Fig. 2. 

Figure 4 is a partially phantom perspective view 
5 illustrating the bridle adjustment mechanism. 

Figure 5 is a perspective of the towing vessel towinq six 
of the bi-planar pontoon paravanes of this invention, together 
with a seismic streamer. 

DETAILED DESCRIPTION OF THE INVENTION 
10 Figure 1 illustrates the seismic source system 10 which 

is comprised generally of bi-planar pontoon paravane 20 and 
seismic source assembly 50. Seismic source assembly 50 is 
suspended from paravane 20 by cables 25a and 27a. 

Paravane 20 is made up of buovant bridge 21 to which is 
15 attached right and left wines 22 and 23, respectively. This 
configuration provides a side force of about 1.5 times that of 
a single wing paravane that is twice the lenqth of the 
bi-planar pontoon paravane of this invention. In this 
preferred embodiment, the bi-planar pontoon paravane is 
20 approximatelv thirty feet long. A mast socket 31 receives an 
aluminum mast (not shown) having a target covered with 
reflective taoe to be used with a laser range-finder to locate 
the oaravane. Chains 33a and 35a are supported by air-gun 
suooort Plates 38a and 39a, respectively. Chains 33b and 35b 
25 are suoDorted on the right wing 22 bv air-gun support dates 
38b (see Fig. 2) and 3.9b (not shown). Ring 34 is connected to 
cable 25b and rinq 37 is connected to cables 33a and 33b as 
shown in Figs. 2 and 3. An identical arrangement is provided 
for cable 27b. Ring 34 is connected through bracket 41 to the 
30 end of cable 25b. The lengths of cables 25a and 25b are 
selected so that rings 34 and 37 engage each other whe'n the 
seismic source array 50 is at its desired depths. Cables 25b 
and 27b pass throuqh apertures 24 and 26, respectively. For 
placement into the water and removal from the water, cables 25b 
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and 27b are connected to a. boom that is located aboard the 
towing vessel. The boom is not part of this invention and the 
vessel could be provided with a "cherry picker" or the like to 
move the assembly in and out of the water,. 

5 In Figure 1, the seismic source array SO is shown being 

made up of air-qun support 51 with linking supports 52 and 53 
supporting air-guns 54. Only one air-gun is so numbered, but 
it should be understood that the air-guns are all configured in 
generally the same manner with varying numbers as desired. In 

10 this preferred embodiment, 17 air-guns are supported by 
paravane 20. The size of the air-gun and the engineering 
design, of course, dictates the number to be used. 

Figure 2 is a cross section taken through Fiaure 1 where 
indicated and illustrates the seismic source array 50 shown 

15 extended into the water, and also within chamber 40 of paravane 
20 in the retracted position, havinq been pulled upwardlv by 
the boom connected to cables 25b and 27b. Obviously, as 
shown in the retracted position, continued liftinq bv the boom 
results in the seismic source arrav 50 being lifted, contacting 

20 chains 33a, 33b and 35a, 35b. This results in oaravane 20 being 
lifted. 

Figure 3 is a side view of the depth rings 34 and 37. 
Figure 4 illustrates the adjustable bridle 81 attached, 
in this instance, to the riqht wing 22 and to the front of the 

25 oaravane 20. The bridle is positioned at the center of pressure 
to avoid rotation of the paravane. In this preferred 
embodiment, hvdraul 5 c motor 61. drives pinion gear 62. The 
hydraulic fluid is supplied through line 72 which is returned 
to the towina vessel 80 with tow line 11. Motor 61, in this 

30 preferred embodiment, is manufactured bv HPI Nichol, Model 
123-X-HS-l hydraulic wheel motor. The motor of course could be 
any suitable hvdraulic motor. Alternatively, ari air motor, an 
air cylinder or an hydraulic cylinder, for example, could be 
used. A valve aboard the vessel is used to control the 

35 direction and weiqht of hydraulic fluid flow to the motor. The 
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particular valve selected for use in this application is 
Racine hydraulic valve, Model ML-15. Any suitable valve, of 
course, mavT be employed. 

Rack 63 is enqaged by pinion gear 62. When rack 63 moves 

5 to the left, line 66 of the bridle is pulled to the right and 
line 64 is also pulled to the right causing the tow point 65 to 
move closer to the front of paravane 20. If the rack is moved 
in the other direction, the opposite result occurs. Fixed 
Doint 65 is either brought closer to the front of paravane 20 

10 or closer to the rear. Tow line 11 is connected to the towing 
vessel. 

Line 64 rides on idler pulley 67, throuqh aperture 68 for 
connection to rack 63. Line 66 rides on idler pulley 50 and 
through aperture 74 for connection to rack 63 which completes 
15 the loop. 

MODE OP OPERATION 

Please refer to all of the figures. Assume that 
bi-planar pontoon paravane 10 is aboard vessel 80 (Fig. 5). 
Lines 25b and 27b are wound up on winches associated 
20 with the boom aboard vessel 80. The winches and boom are not 
part of the invention and are not shown. The seismic source 
array 50 is in position within housing 40 of paravane 20. The 
boom lifts the entire assembly 10 off the deck out over the 
water at which time the winches are turned to lower the 
25 assembly 10 into the water. The winches continue to turn, 
oermitting the seismic source array 50 to decend into the water 
until rinq 34 engages ring 37 (Figs. 2 and 3). ^he rings (not 
shown) associated with chains 35a and 35b also are engaged. At 
that point, chains 33a, 33b, and 35a, 35b support the seismic 
30 source array 50. The boom is disconnected and the assembly 10 
is towed. Figure 5 shows a plurality of paravanes 20*-20f 
being towed bv vessel 80 via lines lla-llf. In Fig. 5, a 
seismic streamer 12 is shown in position. Streamer 12 has 
hydrophones attached for receiving seismic signals resulting 
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from exitation of the seismic source arrays. It is contemplated 
that a single paravane may tow one or more other paravanes 
having seiSmic source arrays attached. 

If it is desired to change the angle of attack of any of 
5 oaravanes 20a-20f, the valve for the particular paravane aboard 
vessel 80 is activated to cause hydraulic fluid to flow in the 
desired direction and at the desired rate to move bridle 81 as 
described earlier. The paravane is thus moved further-, in or 
put fn a direction orthogonal to the path of vessel 80, as 

10 desired. . 

When the survev has been completed, the paravane 20 is 
brought back to vessel 80 and lines 25b and 27b are again 
connected to be wound on the winches of the boom. As the 
winches wind the lines, array 50 moves up into compartment 40 

15 of paravene 20. As the winches continue to wind, the entire 
assemblv 10 is then lifted up and brought aboard by the boom 
which then lowers the assemblv to a desired position on the 

deck of the vessel 80. 

Those skilled in the art may make design changes to this 
20 invention, for instance in numbers of air-guns, using water 
auns instead of air-guns, the manner of supporting the 
air-guns, and the number of cables to pull the air-guns, all 
without departing from the scope of this invention which is 
defined bv the appended claims. 
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CLAIMS: 

1. A seismic source system for towing bv a marine vessel 
equipped with a liftinq mechanism, comprising: 

(a) a seismic source atrav, selectively attachable to 
the lifting mechanism; and 

(b) a bi-planar pontoon paravane for housing and 
supporting the seismic source array, the paravane comprising: 

(i) a buoyant bridge having two long sides? 

(ii) a right wing attached to one long side o* 
the bridge, proiected into the water for providing side force; 

(iii) a left wing attached to the other long side 
of the bridge, projected into the water for providing side 
force in concert with the right wing; 

(iv) means for suspending the seismic source array 
a desired distance between the oaravane; and 

15 (v) housing means formed between the bridqe and 

the right and left wings for housinq the seismic source 
assemblv when the lifting mechanism is attached and activated 
to lift the seismic source array. 

2. The system of Claim 1 wherein the seismic source 
20 arrav comprises a plurality of air guns and air gun support 
means for positioning the air guns. 



10 
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3. The system of Claim 2 wherein the air gun supoort 
means is selectively attachable to the lifting mechanism so 
that when the lifting mechanism is attached and activated, the 
air gun support means contacts the underside of the buoyant 

5 bridge between the right and left wings and thereby causes the 
bi-planar pontoon paravane to be lifted along with the. seismic 
source array. 

4. A seismic source system for towing by a marine vessel 
eauipped with a bi-directional fluid valve, comprising: 

10 (aV _ a seismic source array connected to the valve; 

(b) a bi-planar pontoon paravane for housing and 
supporting , the seismic source array, the paravane comprising: 

(i) a buoyant bridqe havinq two lonq sides; 

(ii) a right wing attached to one long side of 
15 the bridge, projected into the water for providing side force; 

fiiU a left wing attached to the other long si^e 
of the bridqe, oroiected into the water for providinq side 
force in concert with the riqht winq; and 

(iv) adjustable bridle means connected to the 
20 paravane for towinq attachment to the marine vessel, for 
adjustinq the angle of attack of the paravane. 

5. T he system of Claim 4 further comprisinq motive means 
connected to adjust the adjustable bridle. _ 

6. The system of Claim 5 wherein the motive means 
25 comprises an hydraulic motor mounted in the paravane, gear 

means driven bv the motor and connected at each end to the 
adjustable bridle to adjust the length of the bridle from each 
end for adjusting the angle of attack of the paravane. 
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7. The system of Claim 6 wherein the gear means 
comprises a pinion gear driven by the hydraulic motor, a rack, 
positioned 'longitudinally of the length of the paravane, and at 
least one pullev positioned at, each end of the rack for 
5 permitting movement of the adjustable bridle when the rack 
moves in either direction. 

8. The system of Claim 6 wherein the hydraulic motor is 
actuated by operation of the hydraulic valve. 

q. The svstem of Claim 7 wherein the hydraulic motor is 
10 actuated bv operation o*= the hvdraulic valve. 

10. A bi-planar pontoon paravane for towing by a marine 
vessel and for controlling the depth and position of other 
towed devices relative to the vessel, comprising: 
(a) a buoyant bridge having two long sides; 
15 (D ) a riaht wing attached to one long side of the 

bridae, proiected into the water for providing side force; and 

(cT a left wing attached lengthwise of the paravane to 
the other long side of the bridge, proiected into the water for 
providing side force in concert with the right wing. 

11. The oaravane of Claim 10 further comprising a nose 
oiane positioned at the front of the paravane, between the 
riqht and left wines, angled to minimize diving of the 



20 



oaravane . 



25 



12. The paravane of Claim 11 further comprising an 
adjustable brieve connected to the oaravane for towing attached 
to the marine vessel, for adjusting the angle of attack of the 



oaravane. 
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